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ABSTRACT

CITATION PATTERNS IN INFORMATION SCIENCE

AUTHOR: CAROL JANE FENICHEL

ADVISOR: MRS. CLAIRE K. SCHULTZ

IN THIS STUDY IT HAS BEEN FOUND THAT WITHIN THE FIELD OF

INFORMATION SCIENCE THERE IS A SIGNIFICANT DIFFERENCE BETWEEN_THE

CITATION PATTERNS OF JOURNAL ARTICLES AND REPORTS, IN THAT BOTH

TYPES OF PUBLICATION SHOW A STRONG "SAME- CHANNEL" TENDENCY, I.E.

JOURNAL ARTICLES CITE JOURNAL ARTICLES MORE THAN REPORTS CITE

JOURNAL ARTICLES, AND REPORTS CITE REPORTS MORE THAN JOURNAL AR-

TICLES CITE REPORTS. THE FREQUENCY OF CITATION OF THE THREE LESS

USED TYPES OF PUBLICATION: BOOKS PROCEEDINGS, AND THESES ARE VERY

SIMILAR, WHETHER THEY ARE CITED BY JOURNAL ARTICLES OR REPORTS.

No TREND TOWARD CITATION OF A MORE INFORMAL PRECEDENT LITERATURE,

SUCH AS PERSONAL COMMUNICATIONS AND MEMORANDA, WAS DISCERNABLE.

THE INFORMATION SCIENCE LITERATURE, WITH 8o% OF THE CITATIONS

LESS THAN 5 YEARS OLD, IS ONE OF THE YOUNGEST REPORTED TO DATE.

BOTH JOURNAL ARTICLES AND REPORTS CITE LITERATURE THAT ON THE AVER-

AGE IS LESS THAN TWO YEARS OLD, INDICATING THAT REPORTS AND JOURNAL

ARTICLES ARE EQUALLY UP -TO -DATE AT THE TIME OF THEIR PUBLICATION.

WHEN THE AGE DISTRIBUTION OF THE CITATIONS IN JOURNAL ARTICLES IS

GROUPED BY TYPE OF PUBLICATION, THE ORDER OF INCREASING AGE IS:
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REPORTS AND PROCEEDINGS THE SAME), JOURNALS, AND BOOKS. IN

REPORTS, CITED REPORTS, PROCEEDINGS, AND.JOURNAL ARTICLES ARE OF

I!)

BEQUAL AGE, BUT CITED BOOKS ARE OLDER.

THE ORGANIZATIONS WHICH ISSUE INFORMATION SCIENCE REPORTS

ARE MORE -OR -LESS EVENLY DISTRIBUTED AMONG THE FOUR SECTORS OF THE

ECONOMY: BUSINESS; PRIVATE ORGANIZATIONS, UNIVERSITIES, AND THE

FEDERAL GOVERNMENT.



OBJECTIVE

THE OBJECT OF. THIS STUDY WAS TO COMPARC TECHNICAL REPORTS TO

JOURNAL ARTICLES, AS CHANNELS OF COMMUNICATION IN INFORMATION SCIENCE.

THE FOLLOWING NULL HYPOTHESES WERE TESTEU: A) THE PERCENTAGE. FREQUENCY

OF CITATION OF JOURNAL ARTICLES IS NOT DIFFERENT IN JOURNAL ARTICLES

AND REPORTS, AND B) THE PERCENTAGE FREQUENCY OF CITATION OF REPORTS IS

NOT DIFFERENT IN JOURNAL ARTICLES AND REPORTS.

THE FREQUENCIES OF CITATION OF REPORTS, JOURNAL ARTICLES, BOOKS,

'PROCEEDINGS, ABSTRACTS OR BOOK REVIEWS, THESES, PERSONAL COMMUNICATIONS,

AND NEWSPAPERS OR MAGAZINES WERE ESTABLISHED FOR THE SAMPLES EXAMINED.

THE 'YEAR OF PUBLICATION OF EACH CITATION WAS DETERMINED SO THAT ELAPSED

TIME BEFORE CITATION COULD ALSO BE.STUDIED. THE INSTITUTIONAL ORIGIN

OF CITED REPORTS WAS TABULATED TO SHOW THE DISTRIBUTION BY TYPE OF IN-

STITUTION AND TO IDENTIFY THE INSTITUTIONS ISSUING THE MAJORITY OF

INFORMATION SCIENCE REPORTS. THE SAMPLE OR SOURCE PUBLICATIONS WAS

1

DRAWN FROM THE ANNUAL REVIEW OF INFORMATION SCIENCE AND TECHNOLOGY, 1967.

INTRODUCTION

THE IMPORTANCE OF TECHNICAL REPORTS AS A MEDIUM OF SCIENTIFIC

COMMUNICATION HAS INCREASED RAPIDLY SINCE THE SECOND WORLD WARS IT IS

L3TIMATED THAT FROM 50,000 TO 150,000 REPORTS ARE ISSUED YEARLY 1N THE
2,3

UNITED STATES. THE TECHNICAL REPORT HAS BEEN DEFINED AS A "FORM OF

PUBLICATION WHICH IS CHARACTERIZED PRINCIPALLY BY ITS HETEROGENEITY OF

STYLE, PROFESSIONAL STATURE, SIZE AND .FORM OF REPRODUCTION AND BY THE

ABSENCE OF ANYTHING LIKE VOLUME AND NUMBER RELATIONSHIPS".

IN GENERAL, REPORTS D!FFER FROM JOURNAL ARTICLES IN THE FOLLOWING

WAYS:

9



I. REPORTS ARE NOT FORMALLY REFEREED.

2. PRIMARY DISTRIBUTION OF JOURNALS IS MORE WIDESPREAD THAN

THAT OF REPORTS.

3. DISTRIBUTION OF REPORTS JS SOMETIMES. RESTRICTED FOR PROPRIE-

TARY OR SECURITY REASONS.

4. REPORTS HAVE MORE PAGES THAN JOURNAL ARTICLES - FIFTY PAGES

5
VERSUS EIGHT PAGES ON THE AVERAGE, PARTIALLY BECAUSE REPORTS TEND

TO APPEAR IN TYPESCRIPT WHILE JOURNAL ARTICLES ARE PRINTED. THEY

ARE MORE NEARLY EQUAL IN NUMBER OF WORDS, REPORTS STILL BEING

*LONGER.

5. TYPICALLY, REPORTS CONTAIN MORE DETAILED DESCRIPTIONS OF

METHOD AND MORE DATA THAN JOURNAL ARTICLES.

6. THE RATE OF OBSOLESCENCE or REPORTS HAS BEEN SHOWN TO BE
6,7,8

GREATER THAN THAT OF JOURNAL ARTICLES.

7. BECAUSE THEY ARE NOT REFEREED OR TYPE-SET, REPORTS ARE GENER-

ALLY BELIEVED TO CONTAIN "NEWER" MATERIAL THAN JOURNAL ARTICLES.

8. REPORTS ARE USUALLY ISSUED AT IRREGULAR INTERVALS.

A MORE COMPLETE COMPARISON OF REPORTS AND JOURNAL ARTICLES AND

9
HOW THEY FUNCTION AS PUBLICATION CHANNELS IS DESCRIBED BY ORR AND LEEDS.

ONE OF THE, INFORMATION MODELS REFERRED TO FREQUENTLY IS THAT OF

THE CONTINUUM FROM INFORMAL TO FORMAL COMMUNICATION. FIGURE I IS AN

10
ADAPTATION OF THE MODEL AS DEPICTED BY GARVEY AND GRIFFITH FOR THE COM-

MUNICATION NETWORK IN PSYCHOLOGY. THE MODEL IS NOT MEANT TO IMPLY THAT

.EVERY MESSAGE IS PRESENTED SEQUENTIALLY IN ALL THE FORMS SHOWN. THAT

THE SUBJECT-FIELD SECONDARY (BIBLIOGRAPHIC) SERVICES CONSIDER ARTICLES

IN PUBLISHED JOURNALS MORE IMPORTANT TO INDEX AND ABSTRACT THAN REPORTS,

10
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Model of Written Communication: Information Continuum

Increasing.
Time.

Research
Begins

Personal
Letters

and
Memoranda

Lab ratory
Notebook

Confince
Presentations

Restricted
Audience

,Procee'dings

Gov rnment Government
Technical A &I
Reports. Services'

and
Reports.

and
Theses'

Subject Field Published
A & I. 'Journal
Services Articles

Annual
Review

ITer iary
Sources

and
Books

Dissertation
Abstracts

11.



IS SHOWN BY THEIR MORE SYSTEMATIC INCLUSION. SCOPE AND DEPTH OF COVER-

AGE OF REPORTS BY SECONDARY SERVICES VARIES GREATLY, AND FOR THE MOST

PART SEEMS HAPHAZARD. THE THREE MAJOR ABSTRACTING AND INDEXING, SERVICES

IN INFORMATION SCIENCE, DOCUMENTATION ABSTRACTS, LIBRARY SCIENCE AB-

"'STRACTS, AND LIBRARY LITERATURE, DEAL WITH REPORTS, BUT POLICIES CONCERN-

ING BREADTH AND COMPLETENESS OF'COVERAGE ARE UNSTATED. SCIENCE CITATION

INDEX LISTS REPORTS IN THE CITATION INDEX BUT DOES NOT USE THEM FOR

SOURCES.

IT CAN BE SEEN FROM FIGURE I THAT, EXCEPT FOR THE PARTIAL COVERAGE

MENTIONED ABOVE, TECHNICAL REPORTS BECOME A PART OF THE ACCUMULATED .

""BODY OF KNOWLEDGE IN A DIFFERENT WAY FROM THE PERIODICAL LITERATURE.

THE MAJORITY OF TECHNICAL REPORTS RELATING TO INFORMATION SCIENCE ARE

PRODUCED BY SCIENTISTS EMPLOYED BY THE FEDERAL GOVERNMENT OR BY SCIEN-

TISTS WORKING IN PRIVATE INSTITUTIONS AND UNIVERSITIES UNDER GOVERNMENT

CONTRACT. IN GENERAL, THESE SCIENTISTS SUBMIT PROGRESS REPORTS OR RE-

PORTS OF COMPLETED RESEARCH (CALLED GOVERNMENT TECHNICAL REPORTS IN FIG-

URE I) TO THEIR GRANTING AGENCIES. THE REPORTS ARE THEN REVIEWED AND

DISTRIBUTED ACCORDING TO STANDARD LISTS, AND SENT TO DEPOSITORIES OR

DOCUMENT CENTERS DESIGNATED BY THE GRANTING AGENCIES. THE DOCUMENT

CENTERS ISSUE THE GOVERNMENT ABSTRACTING AND INDEXING BULLETINS. No

CHECK WAS MADE TO DETERMINE WHAT PROPORTION OF GOVERNMENT REPORTS RELA

. TING TO INFORMATION SCIENCE GO THROUGH THIS SYSTEM.

THE NUMBER OF REPORTS ON INFORMATION SCIENCE RESEARCH,.NOT GOVERN -

MENTSPONSORED, HAS NOT BEEN DETERMINED. THESE ARE BELIEVED TO BE A

SMALL, THOUGH PERHAPS A SIGNIFICANT, PART OF THE TOTAL. MANY PRIVATELY -

SPONSORED REPORTS CONTAIN PROPRIETARY INFORMATION AND HAVE VERY LIMITED

12



DISTRIBUTION. THE EXTENT TO WHICH NON- PROPRIETARY REPORTS ARE MADE

AVAILABLE TO AUDIENCES OUTSIDE'THE INSTITUTION OF ORIGIN IS NOT KNOWN.

THE MODEL SHOWN IN FIGURE I REFLECTS THE WIDELY -HELD BELIEF THAT RE-

PORTS ARE AN EARLY STEP IN THE SCIENTIST'S ORGANIZATION OF HIS RESEARCH

FINDINGS AND THAT THE MATERIAL IN THEM IS LATER CONDENSED AND PUBLISHED
II

IN JOURNAL ARTICLES. HOWEVER, GRAY AND ROSENBORG FOUND THAT OF THE 60

TO 65% OF UNCLASSIFIED REPORTS IN THE PHYSICAL SCIENCES WHICH CONTAINED

PUBLISHABLE MATERIAL, ONLY HALF WERE PUBLISHED WITHIN TWO TO THREE YEARS,

WITH A SMALLER PROPORTION PUBLISHED LATER. TALLMAN'S FINDINGS AND THOSE
2,12 13

OF THE APA ARE SIMILAR. HERNER SHOWED THAT THE PROPORTION OF GOVERNMENT

REPORTS EVENTUALLY PUBLISHED VARIED WITH THE FIELD, AND WAS MOST DEPEN-

DENT ON THE ISSUING AGENCY, BECAUSE OF DIFFERENT STANDARDS AND POLICIES

AMONG THE AGENCIES.

THE UTILIZATION OF VARIOUS TYPES OF PUBLICATIONS AS MEASURED BY
14,15

CITATION COUNT HAS BEEN SHOWN TO DIFFER AMONG SCIENTIFIC FIELDS; FOR

EXAMPLE, IN PHYSICS JOURN8 ALS IT WAS FOUND THAT ONLY 3% OF CITATIONS

WERE TO TECHNICAL REPORTS, WHEREAS A STUDY OF SCIENTISTS WORKING FOR THE

DEPARTMENT OF DEFENSE FOUND TECHNICAL REPORTS TO'BE THE MOST FREQUENTLY...
16

USED FORMAL COMMUNICATION CHANNEL: PROVIDING 16% OF THE INFORMATION USED.
17

VROOMAN SHOWED THAT ALMOST 40% OF THE CITATIONS IN GOVERNMENT METALLURG-

ICAL REPORTS WERE TO REPORTS.
18*

PARKER, PAISLEY, AND GARRET FOUND THAT IN AMERICAN DOCUMENTATION,

THE JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENCE, MORE CITA...

FOR BREVITY, BECAUSE IT IS MENTIONED SO FREQUENTLY IN THE REMAINDER OF
THE TEXT,' REFERENCE 18 WILL BE REFERRED TO AS BEING AUTHORED BY PARKER.



TIONS DURING 1965 WERE TO REPORTS THAN TO ANY OTHER TYPE OF PUBLICATION.

AMONG COMMUNICATIONS JOURNALS, THIS PREPONDERANCE OF REPORT CITATION WAS

UNIQUE TO AMERICAN DOCUMENTATION. ASSUMING THAT REPORTS ARE CITED WHEN

THE MATERIAL WARRANTS' CITATION AND HAS NOT BEEN MORE FORMALLY PUBLISHED,

ONE IS LED TO CONJECTURE THAT IN THE FIELD OF INFORMATION SCIENCE, RE-

PORT LITERATURE IS VERY IMPORTANT, AND THAT A LARGE PORTION OF RECORDED

RESEARCH IS NOT PUBLISHED IN JOURNALS.

PARKER SAYS THAT "TO UNDERSTAND THE LARGER PATTERN OF CITATION AND

TRANSFER OF IDEAS WE NEED TO KNOW WHAT SOURCES ARE CITED IN THE REPORTS

THEMSELVES...IS THERE A CONTINUATION OF THE TREND TOWARD INFORMALITY,

INTHISCASEACITATIO1 4OF MEMORANDA AND PERSONAL COMMUNICATIONS, OR

DOES THE UNPUBLISHED REIPORT CITE A FORMAL PRECEDENT LITERATURE AS IF IT

WERE A NOT - YET -RECOGNIZED ADDITION TO THAT LITERATURE?" THIS STUDY WAS

PARTLY AN ATTEMPT TO ANSWER THIS QUESTION POSED BY PARKER. THE PERCEW.

.TAGE FREQUENCIES OF CITATION TO DIFFERENT TYPES OF MATERIALS INCLUDING

PERSONAL COMMUNICATIONS)AND MEMORANDA, WERE DETERMINED AND COMPARED FOR

JOURNAL ARTICLES AND REPORTS FROM THE FIELD OF INFORMATION SCIENCE. THE

AGE PATTERNS OF THE CITATIONS IN THE TWO PUBLICATION FORMS WERE ESTAB

LISHED IN ORDER TO LEARN HOW REPORTS AND JOURNAL ARTICLES FUNCTION AS

CHANNELS OF COMMUNICATION WITH RESPECT TO TIME.

RATIONALE AND ASSUMPTIONS

BIBLIOGRAPHIES WERE USED AS THE BASIS FOR THIS STUDY BECAUSE THE IN-

VESTIGATOR CONSIDERS CITATIONS, BEING UNOBTRUSIVE MEASURES OF SCIENTIFIC

COMMUNICATION, MORE RE'LIABLk MEASURES OF THE TYPE OF INFORMATION USE

STUDIED THAN WOULD BETHE Fi NDINGS OF USER STUDIES BASED ON SUCH DATA

GATHERING DEVICES AS jNTERV EWS OR QUESTIONNAIRES. THE LATTER ARE MORE

14



SUBJECTIVE AND DEPENDENT UPON THE VAGARIES OF MEMORY.

IT HAS BEEN ASSUMED THAT CITATION PATTERNS DID NOT CHANGE BETWEEN

1965 AND 1967 SO THAT IT CAN BE CONSIDERED A SINGLE. TIME PERIOD.

ONE METHOD OF ANALYSIS CHOSEN FOR THIS STUDY, DETERMINATION OF PE.R

CENTAGE FREQUENCIES OF CITATION OF DIFFERENT TYPES OF PUBLICATIONS, IS

SIMILAR TO PARKERtS.: THEREFORE, THESE DATA CAN BE COMPARED.

METHOD

'THE CITATIONS IN 70 JOURNAL ARTICLES WERE COMPARED TO THE CITA-

TIONS IN 70 REPORTS. THE JOURNAL ARTICLES AND REPORTS FROM WHICH THE

CITATIONS WERE TAKEN WERE SELECTED FROM BIBLIOGRAPHIES OF CHAPTERS

.APPEARING IN THE ANNUAL REVIEW OF INFORMATION SCIENCE AND TECHNOLOGY,

1967. APPENDIX A LISTS THE CHAPTERS OF THE ANNUAL REVIEW AND GIVES FOR

EACH THE NUMBER OF JOURNAL ARTICLES AND REPORTS SAMPLED FROM THE CHAPTER.

THE SAMPLE CONSISTED OF JOURNAL ARTICLES AND REPORTS PUBLISHED WITHIN THE

PERIOD 1965 -67. THEY WERE CHOSEN IN THE FOLLOWING MANNER.

A FIRST SAMPLE OF 70 JOURNAL ARTICLES WAS TAKEN BY MAKING A RANDOM

START AND SELECTING ALTERNATELY EVERY EIGHTH AND NINTH REFERENCE FROM

THE TOTAL OF 616 JOURNAL ARTICLE CITATIONS IN THE ANNUAL REVIEW. EXCLU-

DED WERE: LETTERS, ABSTRACTS, BRIEF COMMUNICATIONS, OR ANY ARTICLES IN

"NEWSY" PUBLICATIONS SUCH AS SCIENCE INFORMATION NOTES, LIBRARY OF CON-

GRESS BULLETIN, AND NEWSLETTER OF THE ADI. OF THE 70 POTENTIAL SOURCE

ARTICLES, 28 (40%) CONTAINED NO BIBLIOGRAPHIES AND ONE ARTICLE HAD TO

BE ELIMINATED. THIS LEFT 41 ARTICLES WITH BIBLIOGRAPHIES, TOO FEW FOR

MEANINGFUL STATISTICAL ANALYSIS. A SUPPLEMENTARY SAMPLE OF 50 JOURNAL

ARTICLES WAS CHOSEN USING RANDOM NUMBERS FROM A PUBLISHED TABLE. OF

THESE, 20 ARTICLES (AGAIN 40%), CONTAINED NO BIBLIOGRAPHIES AND 3

15



V

ARTICLES HAD TO BE ELIMINATED. THE 27 ARTICLES ADDED TO THE 41 FROM THE

FIRST SAMPLE GAVE tOvv IUSABLE ARTICLES. A SECOND SUPPLEMENTARY SAMPLE OF

5 ARTICLES YIELDED TWO MORE ARTICLES WITH BIBLIOGRAPHIES, TO COMPLETE

THE REQUIRED SAMPLE OF 70. TABLE I SUMMARIZES THE SAMPLING.

11

TOTAL JOURNAL ARTICLES EXAMINED: 125

NUMBER WITH CITATIONS (SAMPLE): 70
NUMBER WITHOUT CITATIONS: 51
NUMBER ELIMINATED: 4*

SUMMARY OF JOURNAL ARTICLE SAMPLING

TABLE 1

ELEVEN OF THE SAM\'' LE JOURNAL ARTICLES WERE PUBLISHED IN 1965, 56

IN 1966, AND 3 IN 1967 FOUR JOURNAL TITLES PRODUCED FIVE OR MORE ARTIC

I 1

LES OF THE SAMPLE. THREE Ot THESE, AMERICAN DOCUMENTATION, THE JOURNAL

OF DOCUMENTATION, AND THE JOURNAL OF CHEMICAL DOCUMENTATION, ARE AMONG

THE TOP TEN JOURNAL TITLES ESTABLISHED FOR THE FIELD OF DOCUMENTATION BY
19

A CITATION STUDY; THE FIRST TWO JOURNALS WERE AMONG THE 12 MOST FREQUENTLY
18

CITED BY AMERICAN DOCUMENTATION IN 1965. THE OMISSION OF THE JOURNAL OF

CHEMICAL DOCUMENTATION FROM THE LATTER LIST IS SURPRISING: BECAUSE IT IS

CITED MORE THAN ANY OTHER JOURNAL BY CONTRIBUTORS TO THE ANNUAL REVIEW.

THE FOUR JOURNAL TITLES WHICH OCCURRED MOST OFTEN IN THE SAMPLE ARE

LISTED IN TABLE 2; THE DISTRIBUTION OF THE REMAINDER OF THE SAMPLE AR-

TICLES IS GIVEN BY TYPE OF JOURNAL, RATHER THAN TITLE.

* ONE CITATION WAS ELIMINATED BECAUSE IT WAS A LETTER, BUT NOT SO INDI-
CATED IN THE ANNUAL RENIEW 6TATION, AND SO WAS ERRONEOUSLY SELECTED AS
A JOURNAL ARTICLE. THE OTHER THREE ARTICLES ELIMINATED WERE FROM THE
FIRST SUPPLEMENTARY SAMPLE AND DUPLICATED ARTICLES IN THE FIRST SAMPLE
OF 70; THIS HAPPENED BECAUS A JOURNAL ARTICLE COULD BE CITED BY MORE
THAN ONE ANNUAL REVIEW AUTH R.

16



JOURNAL TITLE OR TYPE No. OF ARTICLES

JOURNAL OF CHEMICAL DOCUMENTATION li
AMERICAN DOCUMENTATION
JOURNAL OF DOCUMENTATION 5
SPECIAL LIBRARIES 5..
MEDICAL JOURNALS (8) II

SCIENCE.JOURNALS (6) .

LIBRARY AND DOCUMENTATION JOURNALS (5) 1
TECHNOLOGY JOURNALS (4)
PSYCHOLOGY JOURNALS (4) Z
EDUCATIONAL JOURNALS (3) ii.

JOURNAL TITLE DISTRIBUTION OF SAMPLE JOURNAL ARTICLES

TABLE 2

THE 70 JOURNAL ARTICLES IN THE SAMPLE APPEARED IN 34 DIFFERENT JOUR-

NAL TITLES. APPENDIX B LISTS THE ARTICLES WHICH COMPRISE THE SAMPLE.

REPORT SAMPLING PARALLELED THE PROCEDURE FOR JOURNAL ARTICLES.

THE FIRST 70 REPORTS WERE CHOSEN BY TAKING EVERY FIFTH REPORT THREE

TIMES, AND THEN THE SIXTH, FROM THE 366 REPORTS CITED IN THE ANNUAL

REVIEW, AGAIN MAKING A RANDOM START. ELIGIBILITY WAS DECIDED ACCORD-

ING TO THE FOLLOWING GUIDELINES.

A REPORT WAS EXCLUDED FROM THE SAMPLE IF IT WAS:

I. UNDER 5 PAGES DOUBLE- SPACED IN LENGTH.

2.. A CONFERENCE PROCEEDING OR ANY OTHER RECORD OF ORAL

PRESENTATION.

3. CALLED AN "UNPUBLISHED REPORT" IN THE ANNUAL REVIEW, OR

REPORTED BY THE AUTHOR TO BE "UNPUBLISHED". THESE WERE A VERY

SMALL PART OF THE TOTAL.

4. A MANUALS A GUIDE, A DIRECTORY, A BIBLIOGRAPHY OR MANUFACTUR

ER'S ADVERTISING LITERATURE.

5. A DISSERTATION OR THESIS.

1"1



6_ A WORK PUBLISHED IN EDITIONS.

7. ONE OF A REGULARLY- ISSUED SERIES.

B. LISTED AN BOOKS IN PRINT".

SOMETIMES EOTH A JOURNAL ARTICLE AND A REPORT WERE LISTED IN A SINGLE

CITATION; WHEN THIS.HAPPENED ONLY THE FIRST - LISTED PUBLICATION WAS CON-

SIDERED.

TWENTY -THREE (33%) OF THE FIRST SAMPLE OF REPORTS CONTAINED'NO BIB -

LIOGRAPHIES, AND 5 OTHERS DID' NOT FIT THE INCLUSION CRITERIA, LEAVING 42

USABLE. A SUPPLEMENTARY SAMPLE OF 50 WAS PICKED RANDOMLY. OF THESE 17

0 '434%) HAD NO BIBLIOGRAPHIES AND 5 WERE ELIMINATED. THIS LEFT 28 REPORTS

WITH BIBLIOGRAPHIES, ENOUGH TO COMPLETE THE REQUIRED 70. TABLE 3 SUMMAR-

IZES THE SAMPLWG OF REPORTS.

TOTAL REPORTS EXAMINED: 120
NUMBER WITH CITATIONS (iAMPLE): 70

--NUMBER WITHOUT CITATIONS: CFO

NUMBER ELIMINATED: 10'

SUMMARY OF REPORT SAMPLING

TABLE 3

_.THE.DISTRIBUTION OF REPORTS BY-DATE WAS SIMILAR TO THAT OF JOURNAL ARTIC-

LES; 18 WERE PUBLISHED IN 1965, 50 IN 19660 AND 2 IN 1967.

ONE OF THE MOST CHALLENGING PROBLEMS DURING THIS PROJECT WAS OBTAIN-

ING COPIES OF THE (20 REPORTS NEEDED WITHOUT UNDUE COST TO A STUDENT

'ONE CITATION WAS A DUPLICATE. THE OTHER NINE WERE INCORRECTLY IDENTIFIED
BECAUSE OF LACK OF CLARITY AND COMPLETENESS IN THE ANNUAL REVIEW CITATIONS.
ONE EACH WAS TO A CONFERENCE, A MASTER'S THESIS, AND A JOURNAL ARTICLE.
Two WERE TO BOOKS; TWO WERE NEVER "PUBLISHED" AND TWO OTHERS WERE LESS THAN
5 PAGES.

3



THE INVESTIGATOR. THIRTY -SIX WERE AVAILABLE IN NEARBY LIBRARIES; 29
*

or THE'REMAINDER HAD AD NUMBERS; LETTERS SENT TO 31 INDIVIDUALS RE
.

-QUESTING THE OTHER REPORTS PRODUCED ALL BUT 8; 'THE REMAINING 8 WERE

**
.`OBTAINED FROM THE INFORMATION SCIENCE LITERATURE DISPLAY.

..THE CATEGORIES USED TO ANALYZE THE SAMPLE WERE: JOURNALS, RE-

PORTS, BOOKS, CONFERENCES, PROCEEDINGS, ABSTRACTS. OR BOOK REVIEWS,

DISSERTATIONS OR THESES, PERSONAL COMMUNICATIONS OR MEMORANDA, NEWS-

PAPERS OR MAGAZINES, AND MISCELLANEOUS PUBLICATIONS. * ** FOR EACH

CITATION A RECORD WAS MADE OF THE TYPE OF PUBLICATION CITED AND THE

DATE. WHEN EXAMINING ABIBLIOGRAPHY IN A JOURNAL ARTICLE OR REPORT,

1T,WAS NOT ALWAYS EASY TO CLASSIFY A CITATION ACCORDING TO ITS FORM

'OF PUBLICATION, TO ACERTAIN ITS DATE, OR EVEN TO DETERMINETHE TO.*

1AL.NUMBER OF CITATIONS IN AN ARTICLE. FOR THE SAKE OF CONSISTENCY,'

THE FOLLOWING GUIDELINES WERE USED.

I. COUNT REGULARLY ISSUED "NEWSY" PUBLICATIONS AS JOURNALS.

2. COUNT LETTERS PUBLISHED IN JOURNALSAS JOURNAL ARTICLES.

3. TABULATE "IBIDS" AS THE CITATION REFERRED TO; THUS ONE CITA-

TION INA BIBLIOGRAPHY CAN BE TABULATED TWO OR MORE TIMES.

* COPIES OF THE BIBLIOGRAPHIES OF THESE REPORTS WERE SENT WITHOUT
CHARGE BY MR. GREGORY ABDIAN OF THE DEFENSE DOCUMENTATION CENTER.

** THE LITERATURE DISPLAY, PREPARED BY THE NEW YORK CHAPTER OF ASIS,
CONTAINS 85% OF THE DOCUMENTS CITED IN THE 1967 ANNUAL. REVIEW. MRS.
JOYCE A. MANN, CURATOR OF THE DISPLAY, LOCATED AT THE UNIVERSITY OF
MARYLAND, PROVIDED COPIES OF 1HE BIBLIOGRAPHIES REQUESTED AS A SPECIAL
FAVOR.

*** AS FAR AS CAN BE ASCERTAINED THESE CATEGORIES ARE CLOSELY COMPAR-
ABLE TO PARKER'S. HE CALLS REPORTS "UNPUBLISHED REPORTS" AND DISTIN-
GUISHES BETWEEN PUBLISHED AND UNPUBLISHED CONVENTION PROCEEDINGS; IN
THIS STUDY ALL KINDS OF PROCEEDINGS AND'CONFERENCES HAVE BEEN GROUPED
TOGETHER. ALSO, PARKER COUNTED.C1TED MATERIAL ONLY ONCE PER ARTICLE
(DIFFERENT FROM GUIDELINE 3).



4. COUNT DIRECTORIES, THESAURI, HANDBOOKS AND SIMILAR MATERIALS

AS "MISCELLANEOUS ".

5. IF TWO OR MORE CITATIONS ARE PLACED TOGETHER AS IF REFERRING

TO THE SAME IDEA USUALLY UNDER ONE NUMBER TABULATE EACH OF

THEM S%:PARATELY.

6. IF A DATE RANGE IS GIVEN IN THE CITATION, TAKE THE LAST DATE.

7. TABULATE CITATIONS IN FOOTNOTE FORM AS THOUGH THEY WERE LISTED

IN THE BIBLIOGRAPHY.

8. USE THE DATE GIVEN IN THE CITATION. FOR INSTANCE, CITATIONS

OF THE INTERNATIONAL CONFERENCE ON SCIENTIFIC INFORMATION (ICSI)

WERE RECORDED AS 1958, THE YEAR OF THE CONFERENCE, OR 1959, THE

YEAR OF PUBLICATION OF THE PROCEEDINGS, DEPENDING UPON WHICH DATE

WAS GIVEN.)

9. IF. THE CITATION LISTS TWO ISSUING AGENCIES, COUNT BOTH.

A RECORD WAS KEPT OF ALL INSTITUTIONS ISSUING REPORTS, RECORDED

FROM BOTH THE CITING AND CITED REPORT.

RESULTS

A. CITATION DISTRIBUTION AtCORDING TO TYPE OF PUBLICATION

THE TOTAL NUMBER OF CITATIONS IN THE 70 JOURNAL ARTICLES SAMPLED

WAS 962, AN AVERAGE OF 14 PER SOURCE ARTICLE. THE RANGE IN NUMBER OF

CITATIONS WAS 1438. CONSIDERING 80TH THE SAMPLE ARTICLES AND THE AR-

TICLES WITHOUT CITATIONS (SEE TABLE I), THE AVERAGE NUMBER OF CITATIONS

PER ARTICLE WAS 8, THE SAME AS THE MEDIAN OF 8 CITATIONS PER ARTICLE

FOUND BY PARKER FOR AMERICAN DOCUMENTATION IN 1965, BUT LOWER THAN THE

AVERAGE OF ;3.7 CITATIONS PER ARTICLE CALCULATED FOR SCIENCE LITERATURE
20

IN GENERAL.
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THE 70 REPORTS CONTAINED 3273 CITATIONS, AN AVERAGE OF 47 PER

REPORT, WITH A RANGE OF 1460. FIVE OF THE REPORTS (NOS. 17, 32, 57,

62, AND 70) WERE LITERATURE REVIEWS AND HAD VERY LARGE BIBLIOGRAPHIES

WHICH CONTAINED 1829 CITATIONS, OVER HALF OF THE TOTAL. WITH THESE

REPORTS EXCLUDED, THE AVERAGE NUMBER OF CITATIONS PER REPORT WAS 22.,

THE HYPOTHESES OF NO DIFFERENCE IN CITATION DISTRI3UTION ACCORD-

ING TO THE TWO DIFFERENT PUBLICATION FORMS, REPORTS AND JOURNAL AR-

TICLES, WAS TESTED. THE PERTINENT DATA ARE GIVEN IN TABLE 4. CITA-

TIONS TO ABSTRACTS BOOK REVIEWS, NEWSPAPER AND MAGAZINES WERE SO FEW

THAT THEY HAVE BEEN PUT INTO THE "MISCELLANEOUS" CATEGORY.

TYPE OF PUBLICATION DISTRIBUTION OF DISTRIBUTION OF
CITED CITATIONS IN CITATIONS IN

JOURNAL ARTICLES REPORTS

JOURNAL ARTICLES 47.3 21.9
REPORTS 22.7 37.8
BOOKS AND BOOK CHAPTERS 13.5 15.7
PROCEEDINGS AND CONFERENCES 11.3 12.2
DISSERTATIONS AND THESES 0.1 . 3.8
PERSONAL COMMUNICATIONS
AND MEMORANDA . 1.1

-
1:3

MISCELLANEOUS 34 7,2

DISTRIBUTION OF CITATIONS
IN REPORTS AND JOURNAL ARTICLES

TABLE 4

THE DIFFERENCE BETWEEN THE PERCENTAGE OF JOURNAL ARTICLE CITA-

TIONS IN JOURNAL ARTICLES AND IN REPORTS WAS TESTED FOR SIGNIFICANCE;

LIKEWISE THE PERCENTAGE OF REPORT CITATIONS IN JOURNAL ARTICLES AND

IN REPORTS. IN ORDER TO DETERMINE THE DISTRIBUTION, AND FROM THAT

THE APPROPRIATE STATISTICAL TEST TO USE, THE FREQUENCY DISTRIBUTIONS

SHOWN IN FIGURES 2 AND 3 WERE PREPARED. FROM THESE AN ASSUMPTION OF
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NORMALITY WAS MADE AND A T -TEST WAS USED BECAUSE THE SAMPLE SIZE WAS

SMALL AND THE DISTRIBUTION CURVES DID NOT INDICATE A MORE SOPHISTICATED

..PROCEDURE. BOTH OF THE DIFFERENCES WERE SIGNIFICANT AT THEQ.05 LEVEL.

BECAUSE THE FIVE LARGE REPORTS, WHICH WILL BE CALLED REVIEW REPORTS,

DIFFERED SO MUCH FROM THE SAMPLE AVERAGE IN ONE ASPECT, SIZE OF BIBLIO

GRAPHY, IT WAS FELT THAT THESE FEW REPORTS MIGHT HAVE SKEWED THE RESULTS.

THE AVERAGE PERCENTAGE CITATION OF JOURNAL ARTICLES FOR THE LARGE RE-

PORTS CONSIDERED SEPARATELY WAS 35.5 COMPARED TO 214 FOR THE SAMPLE

AS A WHOLE. REMOVING THE REVIEW REPORTS FROM THE SIGNIFICANCE CALCULA

---140N:WOULD MAKE THE AVERAGE PERCENT LOWER, AND THUS, ENHANCE THE RESULTS

BY MAKING THE DIFFERENCE MORE SIGNIFICANT. THE AVERAGE PERCENTAGE CITA-

TION OF REPORTS IN THE REVIEW REPORTS WAS CALCULATED TO BE 36.0; LITTLE

DIFFERENT FROM THE TOTAL SAMPLE AVERAGE OF 37.8%. THESMALL DIFFERENCE

WOULD NOT AFFECT THE SIGNIFICANCE TEST.

B. AGE PATTERNS OF CITATIONS

THE DATES OF ALL CITATIONS WERE RECORDED, WITH THE EXCEPTION OF

THE REVIEW REPORTS FOR WHICH ONLY THE FIRST 200 REFERENCES WERE USED.

THE RANGE IN AGE OF CITATIONS IN JOURNAL ARTICLES WAS o-64 YEARS; IN

REPORTS 0 -110 YEARS.

THE TOTAL NUMBER OF CITATIONS ACCORDING TO AGE WAS CALCULATED SEP-

ARATELY FOR SOURCE. JOURNAL ARTICLESp.SOURCE REPORTS, AND THE FIVE REVIEW,

REPORTS. THE NUMBER OF CITATIONS OF EACH AGE WAS CONVERTED TO PERCEN-

TAGES TO NORMALIZE THE DATA. FIGURE 4 IS A PLOT OF AGE AGAINST THE CUMU-

LATIVE PERCENTAGE CITATION. IT CAN BE SEEN THAT WITHIN THE LIMITS OF

EXPERIMENTAL ERROR THE CURVES FOR REPORTS AND JOURNAL ARTICLES ARE THE

SAME. THE CURVE FOR THE FIVE REVIEW REPORTS, HOWEVER, IS DIFFERENT,

2



Figure 4
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AND FOR THIS REASON THE REVIEW REPORTS HAVE BEEN EXCLUDED FROM THE RE-

MAINDER OF THE AGE CALCULATIONS.

THE DATA GIVEN IN FIGURE 4 ARE TYPICAL OF AGE CURVES FOR CITATIONS,

THAT IS, HEAVY CITING OF RECENT WORKS, FOLLOWED BY A RAPID DROP, WITH

GRADUAL TAPERING TO A VERY LOW LEVEL LATER ON. FOR BOTH JOURNALS AND

REPORTS THE MOST FREQUENT CITATION AGE WAS I YEAR WITH 2k% AND 26% RE-

SPECTIVELY. NOT UNEXPECTEDLY, THE REVIEW REPORTS HAVE AN OLDER CURVE

WITH THE AGE OF HIGHEST CITATION AT 3 YEARS.

THE AGE OF CITATIONS IN JOURNAL ARTICLES AND REPORTS, ACCORDING TO

TYPE OF PUBLICATION CITED, WAS ALSO CALCULATED BY YEAR AS SHOWN IN FIG -

URES 5 AND 6. FOR JOURNALS THE INCREASING AGE -ORDER IS: REPORTS AND PRO-

CEEDINGS THE SAME), JOURNAL ARTICLES, AND BOOKS. IN REPORTS, THE JOUR-

NAL ARTICLES AND REPORTS CITED ARE NEARLY THE SAME AGE. THE CURVE FOR

PROCEEDINGS OF MEETiNGS IS NOTEWORTHY; THE ABRUPT CHANGE AT 7 YEARS IS

ALMOST CERTAINLY DUE TO ICSI, THE PROCEEDINGS OF WHICH WERE PUBLISHED

IN 1959, 7 YEARS BEFORE THE YEAR OF PUBLICATION OF THE MAJORITY OF THE

REPORTS 1966. APPARENTLY, ICSI HAS HAD AN IMPORTANT INFLUENCE ON THE

FIELD.

C. INSTITUTIONS ISSUING INFORMATION SCIENCE REPORTS

APPENDIX D LISTS THE INSTITUTIONS WHICH WERE CITED MORE FREQUENTLY

AS SOURCES OF REPORTS. THE TOTAL NUMBER OF INSTITUTIONS (INCLUDING THE

"MISCELLANEOUS AND UNIDENTIFIABLE" CATEGORY) IS 222, WITH LESS THAN ONE -

THIRD OF THEM CITED MORE THAN 5 TIMES. THE INSTITUTIONS CAN BE CLASSIFIED

* THE INTERNATIONAL CONFERENCE ON SCIENTIFIC INFORMATION, WASHINGTON, D.C.
Nov. 16-21, 1958. PROCEEDINGS PUBLISHED BY THE NATIONAL ACADEMY OF SCI-
ENCES, NATIONAL RESEARCH COUNCIL, WASHINGTON, D.C., 1959.
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Figure 5

Age of Citations in JoTrnals According to Type of Publication
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Figure 6

.Age of Citations in Reports According to Type of Publication

, o
n 0 ° #2w00

go 0 A
0

80

70

60

50

'40

30

20

0

101

.1

5 10
Age in Years

a

Journals
O.Reports
II Books
A Proceedings

15



L I

INTO THE FOUR TYPES GIVEN IN TABLE .5.

TYPE OF INSTITUTION No. OF INSTITUTIONS
ISSUING 10 S. REPORTS

BUSINESS
PRIVATE INSTITUTIONS AND ASSOCIATIONS
UNIVERSITIES
FEDERAL GOVERNMENT

61

475
7

TYPE OF INSTITUTIONS
ISSUING INFORMATION SCIENCE REPORTS

TABLE 5

TABLE 5 SHOWS THAT THE INSTITUTIONS ARE MORE -OR -LESS EVENLY DIVIDED

AMONG THE FOUR SECTORS OF THE ECONOMY. RELATIVELY FEW INSTITUTIONS

WERE CITED VERY FREQUENTLY AS REPORT SOURCES. IBM STOOD FAR ABOVE

THE OTHERS WITH 108 CITATIONS; SYSTEM DEVELOPMENT CORPORATION, THE

UNIVERSITY OF ILLINOIS, MIT, STANFORD, HARVARD, AND THE ROME AIR

DEVELOPMENT CENTER OF THE U. S. AIR FORCE WERE OTHER OUTSTANDING

INSTITUTIONAL SOURCES OF REPORTS.

DISCUSSION

IT CAN BE SEEN FROM TABLE 4 THAT THE MAJOR PERCENTAGE OF CITA-

TIONS IN REPORTS, AS WELL AS IN JOURNAL ARTICLES, IS TO JOURNAL AR-

TICLES, REPORTS, BOOKS AND PROCEEDINGS. THERE IS NO EVIDENCE, IN

REPLY TO THE QUESTION RAISED BY PARKER, THAT REPORTS ARE BASED ON A

LESS FORMAL PRECEDENT LITERATURE. ONLY ONE PERCENT OF THE CITATIONS

IN BOTH THE JOURNAL ARTICLES AND REPORTS WERE TO PERSONAL COMMUNICA-

TIONS OR MEMORANDA.

HOWEVER, THE RESULTS SHOW THAT JOURNAL ARTICLES IN INFORMATION

SCIENCE CITE JOURNAL ARTICLES MORE THAN REPORTS CITE JOURNAL ARTICLES,

AND REPORTS CITE REPORTS MORE THAN JOURNAL ARTICLES CITE REPORTS.

2 9



THE DIFFERENCES ARE SIGNIFICANT. PARKER FOUND THAT IN AMERICAN Docu-

MENTATION IN 1965).REPORTS WERE CITED MORE FREQUENTLY THAN JOURNAL

,ART1CLES. 'TABLE 6 COMPARES PARKER'S RESULTS WITH THE RESULTS OF THIS

STUDY.

. TYPE OF PUBLICATION PERCENT OF CITATIONS WITHIN
CITED AD (1965)* JOURNALS SAMPLED*

JOURNAL ARTICLES 25.4 47.3

REPORTS 31.0 22.7
BOOKS AND BOOK CHAPTERS 15.8 13.5
`PROCEEDINGS AND CONFERENCES 11.8 11.3

THESESAND DISSERTATIONS 1.4 01
PERSONAL COMMUNICATIONS & MEMORANDA 0.8 I.'

-MISCELLANEOUS AND OTHER 13.6 3.7

DISTRIBUTION OF CITATIONS IN JOURNAL ARTICLES

TABLE 6

THIS DIFFERENCE ILLUSTRATES THE IMPORTANCE OF DEFINITIONS AND OF

SAMPLE POPULATION) SINCE PERIODICAL LITERATURE OF THE INFORMATION

eNCE FIELD DEFINED AS THE ARTICLES IN AMERICAN DOCUMENTATION SHOWED ONE

PATTERN) THE LITERATURE DEFINED AS THE ARTICLES IN THE ANNUAL REVIEW)

ANOTHER. HOWEVER) THE CITATION PERCENTAGES TO THE FOUR LESS -USED TYPES

_OF...INBLICATIDNI THAT IS) BOOKS) PROCEEDINGS) THESES) AND PERSONAL COMMU-

NICATIONS) ARE VERY SIMILAR FOR THE JOURNAL ARTICLES AND REPORTS SAMPLED

FOR THIS STUDY COMPARED WITH THOSE ANALYZED BY PARKER. THE CITATION

PATTERNS FOUND IN THIS STUDY ARE ALSO QUITE DIFFERENT FROM THOSE FOUND

BY PARKER FOR COMMUNICATIONS JOURNALS) H4 WHICH BOOKS AND JOURNALS ARE

VERY HEAVILY CITED ANC CITATION TO NO OTHER SOURCE IS GREATER THAN 8%.

THE CITATION PATTERN FOUND IN THIS STUDY IS THE STRONG "SAME -CHAN-

NEL" TENDENCY OF JOURNAL ARTICLES AND REPORTS; OTHER AUTHORS HAVE FOUND

* SEE FOOTNOTE ON PAGE II.
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14,18,20021

.THAT JOURNALS CITE JOURNALS MORE THAN ANY OTHER PUBLICATION FORM. THE

PERCENTAGE OF JOURNALISELF..CITATION VARIES WITH THE SUBVECT FIELD; THE
'

NATURAL SCIENCES SEEM TO HAVE THE HIGHEST PERCENT OF JOURNAL.SELFCITA-
20

1

TION (84%). IN THE SOCIAL SCIENCES THIS "SAME .CHANNEL" PATTERN IS LESS

STRONG AND OTHER TYPES OF PUBLICATIONS, SUCH AS BOOKS, BECOME MORE IM-
14

PORTANT. STUDIES IN THE PHYSICAL SCIENCES HAVE SHOWN REPORTS TO BE USED
. 8 . 17 17

VERY LITTLE BY JOURNAL AUTHORS - 3%, LESS THAN 10%, AND 1.6%.
( . 17

BOTH THE FINDINGS OF VROOMANIS CITATION ANALYSIS OF METALLURGICAL

REPORTS AND THE RESULT OF THIS STUDY SHOW THAT REPORTS ALSO HAVE THIS

"SAMECHANNEL" CITATION TENDENCY. THE PERCENTAGE OF SELFCITATION BY.

REPORTS FOUND BY VR(39.6 %)AN t3y." ) IS ALMOST THE SAME AS REPORTED IN THIS

PAPER FOR THE. ANNUAL REVIEWISAMPLE (37.8%).

SEVERAL FACTORS C8ULD ACCOUNT FOR THE HEAVY SELFCITATION PATTERN

OF JOURNAL ARTICLES AND REPORTS. PERHAPS REPORT INFORMATION IS ACTU

ALLY MORE RELEVANT TO REPORTS AND JOURNAL ARTICLE INFORMATION IS MORE

RELEVANT TO JOURNAL AR7CLES. ANOTHER POSSIBILITY IS THAT THE TWO

TYPES OF PUBLICATIONS CONTAIN EQUALLY RELEVANT AND IMPORTANT INFORMA

TION BUT THAT THE COMMUNICATION CHANNELS ARE WORKING IN SUCH A WAY

THAT REPORT AUTHORS ARE NOT BEING INFORMED OF JOURNAL MATERIAL AND

VICE VERSA. PRIMARY DISTRIBUTION IS NOT THE SAME FOR REPORTS AND JOUR

NAL ARTICLES; FIGURE I SHOWS THAT THE SECONDARY COVERAGE IS ALSO DIF

FERENT.

IT IS KNOWN THAT INFORMATION FLOWS THROUGH MANY CHANNELS BESIDES

THOSE DEPICTED IN FIGURE I. ONE PATH IN THE COMMUNICATION NETWORK

FROM THE AUTHOR TO HIMSELF; AN AUTHOR OFTEN BASES A PUBLISHED WORK ON

HIS OWN PREVIOUS RESEARCH. IN ORDER TO HAVE AN INDICATION OF THE EF-s

31



FECT OF "SAME- AUTHOR" CITATION ON THE "SAME- CHANNEL" TENDENCY OF JOUR-

NAL ARTICLES AND REPORTS, THE PERCENTAGE OF "SAME - AUTHOR" CITATION WAS

CALCULATED FOR THE TWO SAMPLES, AND DIVIDED ACCORDING TO TYPE OF PUBLI-

CATION. "SAME-AUTHOR" CITATION WAS DEFINED AS AN AUTHOR CITING A PUB-

LICATION OF WHICH HE WAS ALSO AN AUTHOR. FOR JOURNALS, THE PERCENTAGE

OF "SAME - AUTHOR" CITATION WAS 154, WITH 10.8% TO JOURNALS, AND 1.2%

TO REPORTS. THE CORRESPONDING FIGURES WERE LOWER FOR REPORTS; 9.4%

WITH 2.1% TO JOURNALS AND 4.0% TO REPORTS. IT APPEARS THAT "SAME -AU-

THOR" CITATION IS A FACTOR CONTRIBUTING TO THE "SAME- CHANNEL" TENDENCY

OF BOTH JOURNAL ARTICLES AND REPORTS.

ANOTHER PATHWAY EASILY DEFINABLE BY CITATION COUNT IS JOURNAL

TITLE SELF - CITATION, CITING OTHER ARTICLES PUBLISHED IN THE SAME JOUR -.

NAL AS THE CITING ARTICLE. EXCEPT FOR CERTAIN INTER - DISCIPLINARY

JOURNALS SUCH AS SCIENCE AND NATURE, JOURNALS TEND IC SPECIALIZE IN A

PARTICULAR SUBJECT MATTER. THUS, AUTHORS FREQUENTLY SCAN OR READ

REGULARY THE JOURNALS IN WHICH THEY PUBLISH. TYPICALLY, ARTICLES

WRITTEN IN A JOURNAL TITLE WILL CITE THE PARENT JOURNAL TITLE MORE
18,19

THAN ANY OTHER JOURNAL. TUE AMOUNT OF JOURNAL TITLE SELF-CITATION

FOR THE JOURNAL SAMPLE OF THIS STUDY WAS 14.2%; IT WOULD SEEM THAT

JOURNAL TITLE SELF - CITATION IS ALSO HAVING AN EFFECT ON THE STRONG

"SAME - CHANNEL" PATTERN OF THE JOURNAL ARTICLES.

AN. INFORMAL PATHWAY WHICH MIGHT CONTRIBUTE TO THE "SAME- CHANNEL"

CITATION WITHIN JOURNAL ARTICLES AND REPORTS IS "INTRAORGANIZATIONAL"

CITATION. AUTHORS PROBABLY. LEARN OF REPORTS ISSUED WITH THE ORGANIZA-

TION IN WHICH THEY WORK THROUGH INTERNAL CHANNELS, NOT AVAILABLE TO

THE PUBLIC; FREQUENTLY, SEVERAL RESEARCH PROJECTS IN AN ORGANIZATION



WILL CONSIST OF RELATED WORK. IN JOURNAL ARTICLES, "INTRAmORGANIZA

TIONAL" CITATION WASI.ITA. IN THE SAMPLE REPORTS "INTRAORGANIZATION

AL" CITATION WAS MUCH;GREATiR, I4.8%.

IN ORDER TO OBSE

I

iVE THE EFFECTS OF "SAME- AUTHOR" CITATION, JOURNAL

TITLE SEL7CITATION, 4ND "IkTRAORGANIZATIONAL" CITATION ON THE "SAME

CHANNEL" TENDENCY OF REPORTS AND JOURNAL ARTICLES, THE DATA FROM THIS

STUDY WAS ADJUSTED FOR THESE, THREE FACTORS.

TYPE OF PUBLICATION
CITED

JOURNAL ARTICLES
REPORTS

DISTRIBUTION OF DISTRIBUTION OF
CITATIONS IN CITATIONS IN
JOURNAL ARTICLES REPORTS

TOT. ADJUSTED TOT. ADJUSTED
AUT. JRN.ORG. AUT. 'ORG.T -FT T

47 37 33 - 22 2
34
0

23 22 - 21 38 23

CITATION OF JOURNAL ARTICLES AND REPORTS
ADJUSTED FOR THREE KINDS OF SELF- CITATION

'TABLE

TABLE 7 SHOWS THAT, IF 'AUTHORS DID NOT CITE THEMSELVES, THE SAME JOUR-

NAL TITLE IN WHICH THEY PUBLISH, OR THE PEOPLE NEAR WHOM THEY WORK,

THE "SAME CHANNEL" TENDENCY WOULD BE REDUCED IN THE SAMPLES STUDIED.

IN JOURNALS, JOURNAL TITLE SELF - CITATION SEEMS TO HAVE THE GREATEST

EFFECT; IN REPORTS, "INTRA - ORGANIZATIONAL" CITATION APPEARS TO BE STR-

ONGEST. BECAUSE OF THE ALPHA RISK IN ADJUSTING DATA AFTER THE FACT,

ONLY UNADJUSTED DATA WERE USED FOR TESTING THE STUDY'S HYPOTHESES.

JOURNAL ARTICLES AND REPORTS HAVE VERY SIMILAR CITING AGE PATT-

ERNS, AS IF TIME LAG IN PUBLISHING JOURNAL ARTICLES AND REPORTS IS NOT

VERY DIFFERENT. FIGURE 4 SLOWS THAT THE AGE OF CITATIONS IN JOURNALS

AND REPORTS IS HE SAME. THIS IS SURPRISING BECAUSE IT IS

1
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USUALLY ASSUMED THAT REPORTS ARE PUBLISHED MORE RAPIDLY THAN JOURNAL

ARTICLES. ALMOST ONE.6THIRD OF THE MATERIAL CITED IS NO MORE THAN A

YEAR OLD (PLUS OR MINUS 6 MONTHS); FIFTY- PERCENT IS LESS THAN TWO YEARS

OLD; AND 80% LESS THAN 5 YEARS. IN CITATION STUDIES TWO COMMON PARA-,
0,

METERS ARE USED TO CH/AACTERIZE THE AGE OF A LITERATURE, MEDIAN AGE OR

"HALF-LIFE" (HALF THE CITATIONS ARE YOUNGER MAN THE "HALF-LIFE" OF A

GROUP OF CITATIONS), AND CUMULATIVE PERCENTAGE CITATION AT 5 YEARS, 10

YEARS, ETC. WITH A "HALF -LIFE" OF LESS THAN TWO YEARS AND A CUMULA-

TIVE CITATION OF ALMOST 80%AT 5 YEARS, INFORMATION SCIENCE AS DEFINED
8.04,18421,22,23,24,25

IN THIS STUDY IS ONE OF THE ',YOUNGEST LITERATURES REPORTED. THIS 15

AN EXPECTED ATTRIBUTE
')PF AN:EMERGING, RAPIDLY - CHANGING FIELD.

I

FIGURES 5 AND 6 SEIPARAfE CITING PATTERNS ACCORDING TO TYPE OF PUB-

II

LICATION; IN GENERAL, HE D1TA REFLECT THE INFORMATION CONTINUUM, AL-

,

THOUGH TIME BETWEEN STAGES IS NOT VERY LARGE. NOT SURPRISINGLY, BOOKS

ARE THE OLDEST PUBLICATION FORM CITED BY BOTH JOURNAL.ARTICLES AND RE-
!

PORTS. THE UNCONVENTIONAL SHAPE OF THE PROCEEDINGS CURVE WAS POSTU-

LATED EARLIER TO BE DUE TO THE OUTSTANDING CONFERENCE OF THE FIELD,

IN 1958. OTHERWISE, FOR REPORT-GENERATED CITATIONS, THE AGES OF JOURNAL

ARTICLES, REPORTS, AND PROCEEDINGS ARE ESSENTIALLY THE SAME. THIS IS A
17

DIFFERENT RESULT FROM VROOMAN'S STUDY OF METALLURGICAL REPORT CITATIONS;

IN HIS FIELD THE REPORT CITATIONS WERE CONSIDERABLY YOUNGER THAN THE

JOURNAL ARTICLE CITATIONS.

THE AGE CURVES FOR THE JOURNAL ARTICLE CITATIONS (FIGURE 5) REVEAL

SOME DIFFERENCE, MOS11,Y SLIGHT, FROM THE REPORT CURVES (FIGURE 6). IT

IS DIFFICULT TO UNDERSTAND i1HY THE "PROCEEDINGS" CURVE DOE0 NOT SHOW AN

EFFECT FROM ICS! FOR BOTH. IT WOULD 'ZEM FROM FIGURE 5 THAT FOR JOURNAL



AUTHORS REPORTS REACH OBSOLESCENCE MORE'QUICKLY THAN DO JOURNAL

ARTICLES.

CONCLUSION

THE HYPOTHESES THAT NO DIFFERENCE EXISTS BETWEEN CITATION PAT-

TERNS IN JOURNAL ARTICLES AND REPORTS WAS NOT SUPPORTED. BOTH TYPES

OF PUBLICATION SHOW A STRONG "SAME- CHANNEL" TENDENCY.
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LITERATURE. PHYSICS TODAY 14 (NO. 10): 35-37 (1961).

9. ORR, R. H. AND A. A. LEEDS. BIOMEDICAL LITERATURE: VOLUME,
GROWTH AND OTHER CHARACTERISTICS. FEDERATION PROCEEDINGS 23: 1310-
1331 (1964)

10. GARVEY, W. D. AND B. C. GRIFFITH. SCIENTIFIC INFORMATION EX
CHANGE IN PSYCHOLOGY. SCIENCE 146: 1655-1659 (1964).

II. GRAY, D. E. AND S. ROSENBERG. DO TECHNICAL REPORTS BECOME
PUBLISHED PAPERS. PHYSICS TODAY 10 (NO. 6): 18 -21 (1957).

12. AMERICAN PSYCHOLOGICAL ASSOCIATION. PROJECT ON SCIENTIFIC INFOR
MATION EXCHANGE. ROLE OF THE TECHNICAL REPORT IN THE DISSEMINATION
OF SCIENTIFIC INFORMATION. APA-PSIEP REPORT NO. 13 (1965)

13. HERNER, S. AND M. HERNER. FACTORS GOVERNING THE PUBLICATION OF
UNITED STATES GOVERNMENT RESEARCH REPORTS. HERNER AND CO. (AD 290 208)
(1961).
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14. BARNARD, W. M. CHARACTERISTICS OF THE LITERATURE USED BY AMERICAN
AUTHORS OF JOURNAL ARTICLES IN LIBRARY SCIENCE. UNPUBLISHED MASTERS
DISSERTATION. SCHOOL OF LIBRARY SCIENCE, UNIVERSITY OF NORTH CAROLINA

(1957)

15. PATTERSON, A. M. LITERATURE REFERENCES IN INDUSTRIAL AND ENGIN-
EERING CHEMISTRY FOR 1939. JOURNAL OF CHEMICAL EDUCATION 22: 514-515
(1945).

i6. AUERBACH CORPORATION. DOD USER NEEDS STUDY, PARTS 1 AND II.
PHILA., PA. (AD 615 501 AND AD 615 502) (1965). .

17. VROOMAN, G. K. A CITATION STUDY OF THE USE OF GOVERNMENT REPORT
LITERATURE. SEMINAR PROJECT GRADUATE LIBRARY SCHOOL, SUNY, ALBANY,
N.Y. (1964)

18. PARKER, E. B., W. J. PAISLEY AND R. GARRETT. BIBLIOGRAPHIC CITA -.
TIONS AS UNOBTRUSIVE MEASURES OF SCIENTIFIC COMMUNICATION. STANFORD
UNIVERSITY, INSTITUTE FOR COMMUNICATION RESEARCH, STANFORD, CALIF. (1967).

1g. GILCHRIST, A. DOCUMENTATION OF DOCUMENTATION. ASLIB PROCEEDINGS
1 : 62-79 (1966).

20. GARFIELD, E. AND 1. H. SR. NEW FACTORS IN THE EVALUATION OF
SCIENTIFIC LITERATURE THROUGH CITATION INDEXING. AMERICAN DOCUMENTA-
TION 14: 19520I (1963).

21. FUSSLER, H. H. CHARACTERISTICS OF THE RESEARCH LITERATURE USED BY
CHEMISTS AND PHYSICISTS IN THE UNITED STATES. LIBRARY QUARTERLY 19: 19
35 AND 119.443 (1949).

22. PRICE, D. J. LITTLE SCIENCE, BIG SCIENCE. COLUMBIA UNIV. PRESS,
NEW YORK (1963).

23. MEADOWS, A. J. THE CITATION CHARACTERISTICS OF ASTRONOMICAL RE-
SEARCH LITERATURE. JOURNAL OF DOCUMENTATION 23: 28 -33 (1967)

24. COLE, P. F. JOURNAL USAGE VERSUS AGE OF JOURNAL. JOURNAL OF
DOCUMENTATION 19: 1-10 (1963).

to

25. BOURNE, C. P. SOME USER REQUIREMENTS STATED QUANTITATIVELY IN TERMS
OF THE 90% LIBRARY. PP. 931I0 IN KENT, A. AND O. E. TAULBEE, EDS.,
ELECTRONIC INFORMATION HANDLING, SPARTAN BOOKS, WASH. (1965).
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-:CHAPTER BY CHAPTER BREAKDOWN OF THE NUMBER OF
JOURNAL ARTICLES AND REPORTS CITED IN

THE ANNUAL REVIEW OF INFORMATION SCIENCE AND TECHNOLOGY, 1967

CHAPTER

I. INFORMATION NEEDS AND USES IN
SCIENCE AND TECHNOLOGY

2. DESIGN OF INFORMATION SYSTEMS AND
'SERVICES

3. EVALUATION OF INFORMATION SYSTEMS
-AND SERVICES

4. CONTENT ANALYSIS, SPECIFICATION
-AND CONTROL

5. FILE ORGANIZATION AND DATA
-MANAGEMENT

6. AUTOMATED LANGUAGE PROCESSING

7. HARDWARE DEVELOPMENTS AND
PRODUCT ANNOUNCEMENTS

8. MAN-MACHINE COMMUNICATION AND
PROBLEM-SOLVING

9. AUTOMATION IN LIBRARIES AND
-INFORMATION CENTERS

10. HANDLING CHEMICAL COMPOUNDS AND
INFORMATION SYSTEMS

TOT.
REF.

J.A. REPORTS
IN IN

SAMPLE SAMPLE

38 4

64

52

146

135 3 15

121 5 . 13

1511

109

83 2

179 I I 3

11. APPLICATIONS IN MEDICINE 147 14

12. TECHNIQUES FOR PUBLICATION AND
DISTRIBUTION OF INFORMATION 212 7

13. NATIONAL INFORMATION ISSUES AND
TRENDS 90 3 2

14. PROFESSIONAL ASPECTS 64 2 2

1374. 7 7o
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APPENDIX B

LIST OF JOURNAL ARTICLES INCLUDED IN
THE SAMPLE FOR THIS STUDY

I. ARTANDI, SUSAN. THE,' SEARCHERS LINKS BETWEEN INQUIRERS AND INDEXES.
SPEC. LIBR. 57: 571-574; OCT.' 1966.

2. KENNEY, LARAINE. THE IMPLICATIONS OF THE NEEDS OF USERS FOR THE
DESIGN OF A CATALOGUE: A SURVEY AT THE INTERNATIONAL LABOUR OFFICE. J.

Doc. 22: 195 -202, SEPT. 1966.,

3. DREW, D. L., R. K. SUMMIT, R. I. TANAKA, AND R. B. WHITELY. AN ON -LINE

TECHNICAL LIBRARY REFERENCE SYSTEM. AMER. DOC. 17: 3-7, JAN. 1966.

4. BARHYDT, GORDON C. THE EFFECTIVENESS OF NON -USER RELEVANCE ASSESSMENTS.
J. Doc. 23: 146-149, JUNE 1967.

5. ROLLING, LOLL N. A ..OMPUTER.41IDED INFORMATION SERVICE FOR NUCLEAR
SCIENCEANDTECHNOLOGY.I.D. C. 22: 93AI5, JUNE 1966.

6. BLOOMFIELD, MASSE. gIMULITED MACHINE INDEXING, PART I: "PHYSICS
ABSTRACTS" SUBJECT INDEX USED AS A THESAURUS. SPEC. LIBR. 57: 167-171,
MAR. 1966.

7. GARFIELD, EUGENE. SCIENCE CITATION INDEX - ANSWERS TO FREQUENTLY
ASKED QUESTIONS. REV. INIf. Doc. 32: 112-116, AUG. 1965.,

8. MCCLELLAND, R. M. A.,JAND W. W. MAPLESON. CONSTRUCTION AND USAGE OF
CLASSIFIED SCHEDULES AND GENERIC FEATURES IN COORDINATE INDEXING. ASLIB
PROC. 18: 290-299, OCT. 1966.

9. PERRSAULT, J. M. DOCUMENTARY RELEVANCE AND STRUCTURAL HIERARCHY. AMER.
-Doc. 17: 136-139, JULY 1966.

M. VAN 00T, J. G., J. L. SCHULTZ, R. E. MCFARLANE, F. H. KVALNES, AND A.
W. RIESTER. LINKS AND ROLES IN COORDINATE INDEXING AND SEARCHING: AN
ECONOMIC STUDY OF THEIR USE AND EVALUATION OF THEIR EFFECT ON RELEVANCE
AND RECALL. J. CHEM. Doc. 6: 95-101, MAY 1966.

II. FREEMAN, JAMES F. A NOVEL ORGANIZATIONAL CODE FOR ORGANIC STRUCTURES
BASED ON FUNCTIONAL GROUPS. J. CHEM. Doc. 6: 184-187, AUG.. 1966.

12. MARRON, BEATRICE A., GLORIA R. BOLOTSKY, AND STEPHEN J. TAUBER.-
CHEMICAL SUBSTRUCTURE SEARCHING WITH LINEAR NOTATIONS. J. CHEM. DOC. 6:
92-125, MAY 1966.

13. CARMODY, BASIL T. AND PAUL E. JONES, JR. AUTOMATIC DER:VATION OF
MICROSENTENCES. COMMUN. ACM 9: 443-449, JUNE 1966.

1BITZER, D. L., E. R. LYMAN, AND J. A. EASLEY. THE USES OF PLATO.
AUDIOVISUAL INSTR. 11: 16-21, JAN..1966.
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15. DAVIS, R. M. A HISTORY OF AUTOMATED DISPLAYS.
28, JAN. 1965.

DATAMATION II: 24-

i6. PRINCE, M. DAVID. MAN - COMPUTER GRAPHICS FOR COMPUTER -AIDED DESIGN.
PROC. IEEE 54: 1698-1708, DEC. 1966.

17. ATCHISON, WILLIAM MATHEMATICS FOR UNDERGRADUATE COMPUTER SCIEN-
TISTS. IN: A REPORT OF'TWO SYMPOSIA ON THE IMPACT OF COMPUTING ON UNDER -
GRADUATE MATHEMATICS INiTRUCTION. COMMUN. ACM 9: 662-663, SEPT. 1966.

18. LINDGREN, NILO. HUMAN FACTORS IN ENGINEERING. PART II - ADVANCED
MAN- MACHINE SYSTEMS AND CONCEPTS. IEEE SPECTRUM 3: 62-72, APR. 1966.

19. ROGERS, FRANK B. MEDLARS OPERATING EXPERIENCE AT THE UNIVERSITY OF
COLORADO. BULL. MED. LIB. ASSOC. 54: 1 -10, JAN. 1966.

20. HAGER, G. P. A NETWORK OF CHEMICAL INFORMATION HANDLING. J. CHEM.
Doc. 5: 7 -9, FEB. 1966.

21. HUGGINS, M. L., G. NATTA, V. DESREAZ, AND H. MARK. REPORT *ON NOMEN-
CLATURE DEALING WITH STEIIC REGULARITY IN HIGH POLYMERS. PORE APPL.
CHEM. 12: 645-656, 1966.1

22. BOUMAN, H. COMPUTER PROGRAM FOR THE LINCO SYSTEM. .J. CHEM. DOC. 5:
1424, FEB. 1965.

1

23. GRANITO, C. E., D. RENARD, AND L. HOLLY. USE OF THE WISWESSER
-LINE NOTATION FOR DETERMINING DUPLICATE CHEMICAL STRUCTURES. J. CHEM.
Doc. 6: 252-253, Nov. 1966.

24. CAHN, R. S., C. K, INGOLD, AND V. PRELOG. SPECIFICATION OF MOLECULAR
CHIRALITY. ANGEW. CHEM. )NT. ED. INGL. 5: 385.416, APRIL 1966.

25. LEITER, D. P., JR. AND H. L. MORGAN. QUALITY CONTROL AND AUDITING PRO-
CEDURES IN THE CHEMICAL ABSTRACTS SERVICE COMPOUND REGISTRY. J. CHEM. DOC.
6: 226-229, Nov. 1966.

26. GEST, J. THE REALIZATION OF A DOCUMENT RESEARCH SERVICE IN A CANCER
CONTROL CENTER. MAROC MED. 45: 39442 JAN. 1966.

27. HARRIS, JEROME J. TELEVISION AS AN EDUCATION MEDIUM: AN HISTORICAL
PREVIEW. J. MED. EDUC. 41: 1 -19, JAN. 1966.

28. KENT, A. COMPUTERS AND BIOMEDICAL INFORMATION STORAGE AND RETRIEVAL.
J. AMER. MED. Assoc. 196: 927-932, OCT. 1966.

29. LEWIS, F. J. ET AL. ANALYSIS OF RESPIRATION BY AN ON -LINE DIGITAL COM-
P ER $YSTEM: CLI NI CA...DATA FOLLOWING THORACOABDOMI NAL SURGERY. ANN. SURG.
164: 547-557.

30. MICHAEL, DONALD N. SOME LONGRANGE IMPLICATIONS OF COMPUTER TECHNOLOGY
FOR HUMAN BEHAVIOR IN ORGANIZ TION. AMER. BEHAV. SCI. 9: 29 -35, APR. 1966.



31. RosE, J. A., F. G. BLOEDORN, AND J. E. ROBINSON. A COMPUTER DOSI
METRY SYSTEM FOR RADIUM IMPLANTS. AMER. J. ROENTGEN 97: 10321040, AUG.
1966.

32. SMITH, J. CHANDLER. ANATOMIC PATHOLOGY AND DATA PROCESSING. ARCH.
PATHOL. 81: 279 -280, APR. 1966.

33. TALBOT, S. A., AND W. K. HARRISON, JR. COMPUTER EVALUATION OF GRA-
PHICAL PHYSIOLOGIC DATA FOR DIAGNOSIS OF CORONARY HEART DISEASE. METH.
INFORM. MED. 5: 8i-86, APRIL 1966.

34. WEIL, M. H., H. SHUBIN, AND W. RAND. EXPERIENCE. WITH A DIGITAL COM-
PUTER FOR STUDY AND IMPROVED MANAGEMENT OF THE CRITICALLY ILL. J. AMER.
MED. Assoc. 198: 1011-1016, Nov.1966.

35. BARW:R, R. C. M. INFORMATION USE STUDIES. PART 2: COMPARISON OF
SOME RECENT SURVEYS. J. Doc. 21: 169-176, SEPT. 1965.

36. BERGEN, DANIEL PATRICK. BIBLIOGRAPHIC ORGANIZATIONS IN THE SOCIAL
SCIENCES. WILSON LIBR. BULL. 40: 751-758, APR. 1966.

37. PARKINS, PHYLLIS V. BIOSCIENCES INFORMATION SERVICE OF BIOLOGICAL
ABSTRACTS. SCIENCE 152: 889 -89k, MAY 1966.

38. SAGE, C. R. COMPREHENSIVE DISSEMINATION OF CURRENT LITERATURE.
AMER. Doc. 17: 155-177, OCT. 1966.

39. MANTELL, LEROY H. ON LAWS OF SPECIAL ABILITIES AND THE PRODUCTION
OF SCIENTIFIC LITERATURE. AMER. DOC. 17: 8I6, JAN. 1966.

40. BAUM, HARR. A CLEARINGHOUSE FOR SCIENTIFIC AND TECHNICAL MEETINGS:
ORGANIZATIONAL AND OPERATIONAL PROBLEMS. AMER. DOC. 17: 28 -32, JAN. 1966.

41. DONOHUE, JOSEPH C. LIBRAR:ANSHIP AND THE SCIENCE OF INFORMATION.
AMER. Doc. 17: 120 -123, JULY 1966.

42. KOREIN, J., A. L. BENDER, D. ROTHENBERG, AND L. J. TICK. COMPUTER
PROCESSING OF MEDICAL DATA BY VARIABLE - FIELD- LENGTH FORMAT. 3: STATIS-
TICAL ANALYSIS OF NARRATIVE CONTENT. J. AMER. MED. ASSOC. 196: 957-963,
JUNE 1966.

43. GRANITO, C. E., J. SCHULTZ, G. W. GIBSON, A. GELBERG, R. J. WILLIAMS,
AND E. A. METCALF. RAPID STRUCTURE SEARCHES VIA PERMUTED CHEMICAL LINE
NOTATIONS. III: A COMPUTER - PRODUCED INDEX. J. CHEM. Doc. 5: 229-233, Nov.
1965.

44. VAN 00T, J. G., J. L. SCHULTZ, R. E. MCFARLANE, F. H. KVALNES, AND
A. W. RIESTER. LINKS AND ROLES IN COORDINATE INDEXING AND SEARCHING: AN
ECONOMIC STUDY OF THEIR USE, AND AN EVALUATION OF THEIR EFFECT ON RELEVANCE
AND RECALL. J. CHEM. DOC. 6: 95-101, MAY 1966.



45. SLACK, WARNER V., G. PHILLIP HICKS, CHARLES E. REED, AND LAWRENCE J.
VAN CURA. A COMPUTER.-BASED,MEDICAL HISTORY SYSTEM. NEW ENG. J. MED. 274:
016.198, JAN. 1966.

46. SHUBIN, H., AND H. H. WEIL. EFFICIENT MONITORING WITH A DIGITAL COM-
PUTER OF CARDIOVASCULAR FUNCTION IN SERIOUSLY ILL PATIENTS. ANN. INTERN.
MED. 65: 453..460, SEPT. 1966.

47. WADDINGTON, GUY. A WORLD SYSTEM OF EVALUATED NUMERICAL DATA FOR SCI -
ENCE AND TECHNOLOGY. J. CHEM. Doc. 7: 20 -23, FEB. 1966.

48. DEUTSCH, K. W. ON THEORIES, TAXONOMICS, AND YODELS AS COMMUNICATION
CODES FOR ORGANIZING INFORMATION. BEHAV. SCI. II: 1-170 JAN. 1966.

49. BLAGDEN, J. B. HOW MUCH NOISE IN A ROLE -FREE AND LINK -FREE CO- ORDIN-
ATE INDEXING SYSTEM? J. DOC. 22: 103-209, SEPT. 1966.

50. DALTON, PHYLLIS I. SPECIAL LIBRARIES AND STATE -WIDE PLANS FOR LIBRARY
SERVICE. SPEC. LIBR. 57: 589 -591, OCT. 1966.

51. BRAEND, M. NOMENCLATURE OF POLYMORPHIC PROTEIN SYSTEMS. -NATURE 206:
1067.

52. PETRARCA, A. E., M. F. LYNCH, AND J. E. RUSH. A METHOD FOR GENERATING
UNIQUE COMPUTER REPRESENTATIVES OF STEREOISOMERS. J. CHEM. Doc. 7: 154-165,
AuG. 1967.

53. SPEIGHT, FRANK Y. NUMERICAL DATA ACTIVITIES OF ENGINEERING SOCIETIES.
J. CHEM. DOC. 7: 230, FEB. 1966.

54. LAMPSON, B. W., W. W. LICHTENBERGER, AND M. W. PIRTLE. A USER MACHINE
IN A TIME - SHARING SYSTEM. PROC. IEEE 542: 1766-1774, DEC. 1966.

55. LEE, ROBERT S. THE COMPUTER'S PUBLIC IMAGE. DATAMATION 12: 33-34, 39,
DEC. 1966.

56. KOHLERS, PAUL A. READING AND TALKING BILINGUALLY. AMER. J. PSYCHOL.
79: 357-376, SEPT. 1966.

57. WEIZENBAUM, JOSEPH. ELIZA - A COMPUTER PROGRAM FOR THE STUDY OF NAT-
URAL LANGUAGE COMMUNICATION BETWEEN MAN AND MACHINE. COMMUN. ACM 9: 36-43
AuG. 1966.

58. PETERSON, OSLER L., ERNEST M. BARSAMIAN, AND MURRAY EDEN. A STUDY OF
DIAGNOSTIC PERFORMANCE: A PRELIMINARY REPORT. J. MED. EDUC. 41: 797-803,
AuG. 1966.

59. BLOOMFIELD, MASSE. SIMULATED MACHINE INDEXING, PART I: PHYSICS
ABSTRACTS' SUBJECT INDEX USED AS A THESAURUS. SPEC. LIBR. 57: i67-i71,
MAR. 1966.

60. MACKAY, D. G. To END AMBIGUOUS SENTENCES. PERCEPT. PSYCHOPHYS. I:
? - 434, 1966.
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PASTERNACK, S. IS.JOURNAL PUBLICATION OBSOLESCENT? PHYS. TODAY
19: 3843, MAY 1966.

62. SEYFER, A. L., A. A. MATVEYEVA, AND M. YE. PANTYUKHINA THE MACH...

(NE TRANSLATION OF INORGANIC COMPOUND FORMULAS INTO SYSTEMATIC NOMENCLA-
TURE. NAUCH. TEKH. INFORM. I: 23 -25, 1965.

63. SUTHERLAND: IVAN E. COMPUTER GRAPHICS: TEN UNSOLVED PROBLEMS.
.DATAMATION 12: 22 -27, MA1Y 1966.

64. HANSEN, DUNCAN N. COMPUTER ASSISTANCE WITH THE EDUCATIONAL PROCESS.
METH. EDUC. Res. 36: 588-604, DEC. 1966.

65. SHIPMAN, JOSEPH C. BIBLIOGRAPHIC ORGANIZATION IN THE PHYSICAL SCI-
ENCES. WILSON LIBR. BULL. 40: 706-713, APR. 1966.

66. THIESMEYER, L. R. CURRENT EFFORTS TO SOLVE THE INFORMATION EXPLOSION
PROBLEM. TAPPI 49: 74A - 76A, SEPT. 1966.

67. GRANITO, CHARLES E., JoHN'E. SCHULTZ, GERALD W. GIBSON, ALAN GELBERG,
R. J. WILLIAMS, AND E. A. METCALF. RAPID STRUCTURE SEARCHES VIA PERMUTED
CHEMICAL LINE NOTATIONS. III. A COMPUTER-PRODUCED INDEX. J.CHEM. DOC. 5:
229-233, Nov. 1965.

68. TALBOTT, G. D. COMPUTERS IN MEDICINE: PAST, PRESENT AND POTENTIAL.
J. AMER. GERIAT. SOC. 14:;1199- 1210, Dec. 1966.

69. MEYER, E. MECHANIZATION OF CHEMICAL DOCUMENTATION.
INT. ED. ENGL. 4: 347-352; APRIL, 1965.

70. LEDLEY, R. S. COMPUTER AIDS TO MEDICAL DIAGNOSIS.
ASSN. 196: 933-943, JUNE 1966.

AGNEW. CHEM.

J. AMER. MED.

NOTE: THE DISCOVERY WAS MADE1WHEN THE THESIS WAS NEAR COMPLETION THAT
THREE OF THE JOURNAL ART4CLESIAPPEAR TWICE IN THE SAMPLE (NOS. 6 & 59,
10 & 44, 43 & 67). IT WAS FELT THAT THIS WOULD NOT AFFECT THE RESULTS
SIGNIFICANTLY, AND SO NO CHANGES WERE MADE IN THE SAMPLE TO CORRECT FOR
THIS DUPLICATION.
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-LIST OF REPORTS INCLUDED IN THE SAMPLE FOR THIS STUDY

I. ANDERSON, RUTH, ETHq. MARDEN, AND BEATRICE MARRON. FILE ORGANIZATION
FOR A LARGE CHEMICAL INFORMATION SYSTEM. FINAL REPORT, MAY 1964 -DEC.
1965. CENTER FOR COMPUTER SCIENCES AND TECHNOLOGY, NATIONAL BUREAU OF
STANDARDS, WASHINGTON, D. C., 19 Nov. 1965,,26P. (AD 633 354)

2. CHURCHILL, N. C., C. H. KRIEBEL, AND A. C. STEDRY. PROPOSED RESEARCH
ON MANAGEMENT INFORMATION SYSTEMS. GRADUATE SCHOOL OF INDUSTRIAL ADMIN-
ISTRATION, CARNEGIE INSTITUTE OF TECHNOLOGY, PITTSBURGH, PA., OCT. 1965,
16 P. (MANAGEMENT SCIENCES RESEARCH REPORT NO. 54) (AD 624 730)

3. HOLZBAUR, FREDERICK W. AND EUGEN, H. FARRIS. LIBRARY INFORMATION
PROCESSING USING AN ON -LINE, REAL -TIME COMPUTER SYSTEM. INTERNATIONAL
BUSINESS MACHINES CORP., SYSTEMS DEVELOPMENT DIVISION, POUGHKEEPSIE,
N. Y., 7 DEC. 1966, k7P. (TR00.1548)

4. KERTESZ, FRANCOIS. THE OLE OF INFORMATION CENTERS; EVALUATION OF
THEIR EFFECTIVENESS. OAKiRIDE NATIONAL LAB.., OAK RIDGE, TENN., 17 NOV.
1965, IIP. (REPORT No. ONNL-TM-1339)

5. SNEDLIKER, JAMES M. A GENERALIZED PROGRAM FOR INFORMATION RETRIEVAL.
SYSTEMS RESEARCH CENTER, CASE INSTITUTE OF TECHNOLOGY, CLEVELAND, OHIO,
1965, 131P. (SRC 77A6522)

6. CORNELL UNIVERSITY, D5PARTMENT OF COMPUTER SCIENCE. INFORMATION
STORAGE AND RETRIEVAL. SCIENTIFIC REPORT No. ISR-II TO THE NATIONAL SCI-
ENCE FOUNDATION. GERARD SALTON, PROJECT DIRECTOR. ITHICA, N.Y., JUNE
1966, I voL.

7. JAHODA, G., JOHN J. OLIVA, AND AVERIL J. DEAN. RECALL WITH KEYWORD
FROM TITLE INDEXES: EFFECT OF QUESTION- RELEVANT DOCUMENT TITLE CONCEPT
CORRESPONDENCE. LIBRARY SCHOOL, FLORIDA STATE UNIVERSITY, TALLAHASSEE,
DEC. 1966, 20P. AND 5 APPENDICES.

8. CLEVERDON, CYRIL, JACK MILLS, AND MICHAEL KEEN. FACTORS DETERMINING
THE PERFORMANCE OF INDEXING SYSTEMS. COL. 1: DESIGN. PART I: TEXT,
ASLIB CRANFIELD RESEARCH PROJECT, CRANFIELD, BEDFORD, ENGLAND, 1966, 120P.

9. DRE"FUS, HUBERT L. ALCHEMY AND ARTIFICIAL INTELLIGENCE. .RAND CORP.,
.SANTA MONICA, CALIF., DEC. 1965, OP. (P.3244)

10. KASHER, ASA. DATA RETRI1EVAL BY COMPUTER; A CRITICAL SURVEY. HEB-
REW UNIV., JERUSALEM, ISRAEL,1 JAN, 1966, 72P. TECHNICAL REPORT No. 22
TO OFFICE OF NAVAL RESEARCH, !INFORMATION SYSTEMS BRANCH. (AD 631 748)

II. LOCKHEED MISSILES iND Sp CE COMPANY. ELECTRONIC SCIENCES LABORATORY.
AUTOMATIC INDEXING AND ABSTRAICTING ANNUAL PROGRESS REPORT. PART 2:
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ENGLISH INDEXING OF RUSSIAN TECHNICAL TEXT. B. D. RUDIN, PRINCIPAL
INVESTIGATOR. PALO ALTO, CALIF., MAR. 1966, 72P. (REPORT NO. M-2I-66-
2-Pr. 2) (AD 631 242)

12. SHILLAN, D. A METHOD AND A REASON FOR TUNE ANALYSIS OF LANGUAGE.
CAMBRIDGE LANGUAGE RESEARCH UNIT, CAMBRIDGE, ENDLAND, NOV. 1965. (M.L. 179)

13. ZAVALA, ALBERT, AND HAROLD P. VAN COTT. A FEASIBILITY STUDY OF THE
FACTOR ANALYSIS OF SCIENTIFIC LITERATURE. FINAL REPORT. AMERICAN INSTI-
TUTES FOR RESEARCH, SILVER SPRING, MD., JULY 1966, 3813. (A1R&927/66...
FR) (NSF GRANT No. GN-496)

14. BORROW, DANIEL G. PROBLEMS IN NATURAL LANGUAGE COMMUNICATION WITH
COMPUTERS. BOLT BERANEK AND NEWMAN, INC., CAMBRIDGE, MASS., AUG. 1966,
19P. (REPORT No. SCIENTIFIC -5, BBN-4439) (AFCRL 66-620) (AD 639 323)

15. BORKO, HAROLD, AND H. P. BURNAUGH. INTERACTIVE DISPLAYS FOR DOCU
MENT RETRIEVAL. SYSTEM DEVELOPMENT CORP., SANTA MONICA, CALIF., 4 AUG.
1966. (sP-2557)

16. FRANKS, EMORY W. GENERAL PURPOSE DATA MANAGEMENT SYSTEMS'FOR ADMIN-
ISTRATIVE AND FOR SOCIOECONOMIC PLANNING AND ANALYSIS: SPAN AND TDMS
COMPARED. SYSTEMS DEVELOPMENT CORP., SANTA MONICA, CALIF., 9 NO'S. 1966,
I2p. (SP -2652)

17. GREEN, ROBERT S., JACK MINKER, AND WARREN E. SHINDLE. ANALYSIS OF
SMALL ASSOCIATIVE MEMORIES FOR DATA STORAGE AND RETRIEVAL SYSTEMS. VOL.
I: MANAGEMENT REPORT. FINAL REPORT, OCT. 1964 -SEPT. I, 1965. AUERBACH
CORP., PHILADELPHIA, PA., JULY 1966, II6P. (REPORT No. 1231-TR-2-VOL -2)
(RADC TR-65-397-voL I) (AD 489 660)

18. KELLOGG, CHARLES H. AN APPROACH TO THE ON -LINE INTERROGATION OF
STRUCTURED FILES OF FACTS USiNG NATURAL LANGUAGE. SYSTEM DEVELOPMENT
CORP., SANTA MONICA, CALIF., 29 APR.. 1966, 86p. (SP-2341/000/00)

19. MARON, M.E. RE!ATIONAL DATA FILE 1: DESIGN PHILOSOPHY. RAND CORP.,
SANTA MONICA, CALIF., JULY 1966, 23P. (P03408)

20. SABLE, J. ET AL'. DESIGN OF RELIABILITY CENTRAL DATA MANAGEMENT SUB-
SYSTEM. FINAL REPORT. AUERBACH CORP., PHILA., PA., JULY 1965, VOL. 2.
(RADC TR-65-189-VoL 2) (AD 469 269)

21. VORMAUS, ALFRED H., AND ROBERT D. WILLS. THE TIME-SHARED DATA MAN-
AGEMENT SYSTEM: A NEW APPROACH TO DATA MANAGEMENT. S'iSTEMS DEVELOPMENT
CORP.1.SANTA MONICA, CALIF., 13 FEB. 1967, IIP. (SP-2747)

22. BOHNERT, HERBERT G. AND PAUL O. BACKER. AUTOMATIC ENGLISH..1.0.4.0=AC
TRANSLATION IN A SIMPLIFID MODEL. A STUDY IN THE LOGIC OF GRAMMER. FIN-
AL REPORT 1961 -1966. Ism, WATSON RESEARCH CENTER, YORKTOWA HEIGHTS, N.Y.,
MAR. 1966, 117p. (AFOSR 66-1727)
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APPENDIX D

LIST OF INSTITUTIONS WHICH ISSUE THE
MAJORITY OF INFORMATION SCIENCE REPORTS *

INSTITUTIONS

BUSINESS

CITATIONS

1 EV 108
SYSTEM DEVELOPMENT CORPORATION 86
RAND CORPORATION 23
DOCUMENTATION INC. 21

GENERAL ELECTRIC CO. I7
"MITRE CORPORATION . 13

GOODYEAR AIRCRAFT CORPORATION 12

AUERBACH CORPORATION. 9
UNIVAC CORPORATION
ARTHUR D. LITTLE, INC.
THOMPSON RAMO WOOLDRIDGE INC. 8
HERNER AND COMPANY 7
CONTROL DATA CORPORATION 5
HUGHES AIRCRAFT CO. 5
COMPUTER COMMAND AND CONTROL CO. 5.
BOLT, BERANEK AND NEWMAN, INC. 5
ZATOR COMPANY 5
WESTAT RESEARCH ANALYSTS, INC. 5

TOTAL
No. OF
INS TITUT.

61

PRIVATE INSTITUTIONS AND ASSOCIATIONS 57

ASLIB CRANFIELD RESEARCH PROJECT 19
AMERICAN PSYCHOLOGICAL ASSOCIATION 16

COUNCIL ON LIBRARY RESOURCES io
NATIONAL ACADEMY OF SCIENCES,

NATIONAL RESEARCH COUNCIL lo
AMERICAN INSTITUTE OF PHYSICS 7
INTERNATIONAL FEDERATION FOR

DOCUMENTATION 6
AMERICAN STANDARDS ASSOCIATION 6
UNESCO 6
AMERICAN COLLEGE AND RESEARCH LIBRARIES 5

UNIVERSITIES 5
UNIVERSITY OF ILLINOIS 39
MIT 37

.

*ONLY THE INSTITUTIONS IN THE SAMPLE WHICH WERE CITED.MORE THAN FIVE TIMES,
WERE LISTED.
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